Abstract-Enterprises resource planning (ERP) systems are becoming more commonly applied by modern companies to manage and support the enterprisewide business processes. This paper aimed to investigate the understanding of managers and staff on ERP systems in Chinese SOEs. The study took a case study approach and used chi-square tests to analyze the data derived from questionnaires. The analysis results show although the majority of respondents acknowledged the presence of ERP in the organization, they did not seem to be able to recognize the functional areas of the system that are used in practice.
INTRODUCTION
Enterprise recourse planning (ERP) systems have been implemented in major enterprises in West, namely in USA [1] since the early 1990s. A survey from 2001 by the independent research firm AMR Research Inc (sold to Gartner Research in 2009) shows that from a total of 100 medium to large enterprises, 57% of them had implemented ERP systems in 2000, whilst this penetration rate grew rapidly to 65% in 2001. The worldwide ERP systems' market grew from 16.67 billion dollars to above 21 billion dollars during the period from 2005 to 2010. In China, manufacturing requirement and resource planning systems started to be used at the beginning of 1980s [2] . The early implementations were mostly focused on large state owned enterprises (SOEs) [1] . By 2002, material requirements planning (MRP), manufacturing resources planning (MRP II) or ERP systems were implemented in nearly 1000 enterprises in China [2] . In recent years, the ERP systems markets are booming with more and more Chinese enterprises adopting them for planning, coordinating and controlling organization resources. As reported by the China Center for Information Industry Development, the ERP systems market in mainland China was 226.9 million dollars in 2003, which grew to 652.8 million dollars in 2008, and will develop at a rate of 23.5% growth in the following five years. The same Chinese Center estimated that for the period of 2002-2006 the potential for the ERP systems implementation market in China was 7 billion dollars [1] .
Although ERP implementation in China is developing at a faster rate than that of the worldwide markets, the current situation of ERP implementation in Chinese enterprises is still not optimal and varies widely from company to company. In fact, only 3.8% of Chinese enterprises were using ERP systems in 2009, which is a very low figure compared with 68% in Europe Union for the same period [3] . Compounding this somewhat bleak scenario, researchers in China [1, 2, 3, 4, 5] suggest that there is a weak understanding of ERP as an enterprise information system and its usefulness, advantages and disadvantages. These statements seem to emerge as side products of research projects aiming at understanding the situation in China. This paper aims at testing these statements and directly verifying if this lack of understanding is still present in Chinese SOEs.
II. LITERATURE REVIEW
There are many ways in which information technology influences organizational business processes [6] . Nonetheless, information systems (IS) are paramount in supporting and enabling these processes. Therefore, IS are usually categorized based on the business processes they support, such as sales and marketing systems, purchasing systems, manufacturing systems, finance and accounting systems, as well as human resources systems [6, 7] . The main function of sales and marketing systems is to control the processes of selling, advertising and marketing of the products or services offered by the organization as well as to manage and maximize customer relationships. Purchasing systems support dealings and relationships with suppliers. Manufacturing and production systems mainly focus on planning manufacturing resources and controlling manufacturing processes. Finance and accounting systems support the management of financial assets and investments, as well as maintaining and managing the financial records and accounts of the company. Human resources systems are mainly used to manage employees' records and support activities to attract, develop and maintain the workforce in the organization [7] .
On the other hand, the IS can be examined according to the various management and decision support levels there are used in, e.g. operational, tactical and strategic levels. Therefore, IS can be divided into categories [7] such as transaction processing systems (TPS), management information systems (MIS), decision support systems (DSS), executive information systems (EIS) as shown in Figure I . Generally, TPS are used for operational control. MIS and DSS support the management and decisions making in tactical level. EIS are mainly used for strategic planning in top strategic level. Specifically, TPS provide the information of routine transactions and elementary activities in the organizations to operational managers [7] . MIS are used to produce reports, which help middle managers to monitor and control the business performance as well as make decisions, by acquiring, aggregating, summarizing and processing information from TPSs [7, 8] . On the other hand, DSS mainly support decision making on unique or rapid changing tactical situations by middle management [7] . EIS support management and decision making of senior managers on strategic issues based on the information from both inside the organization and external events [9] . Managing all the information in all of these different types of information systems was found to complicated, challenging and risky. Consequently, in the late 1980s organizations and IS producers started looking for ways of integrating this information, while maintaining integrity, consistency and coherence of data acquired and produced by these different systems. ERP systems were devised to perform this very integration by incorporating all of these functional areas as well as supporting horizontal business processes across the different functional areas.
Therefore, ERP became a "cross-functional enterprise system driven by an integrated suite of software modules that supports the basic internal business processes of a company" [6] . Moreover, ERP systems operate as gathering data from all the key functional areas including sale and marketing, manufacturing and production, finance and accounting, human resource. ERP also allow for the implementation of both distributed and centralized databases that integrity and consistency of data across the different functional areas [7] . Finally, ERP enable the creation of centralized data warehouses that allow for forecasting and identification of patterns in both internal processes and external behaviors (e.g. from customers or suppliers).
ERP systems can therefore bring a variety of significant benefits to organizations. Firstly, the adoption of ERP will improve the quality of the production and services by providing gains in efficiency and effectiveness by coordinating business processes across all of the functional areas at all levels of management [6, 7] . Secondly, the maintenance costs of the isolated legacy IS are very high. The transaction processing costs, hardware, software as well as the number of IT support staffs are reduced according to the reports from companies after ERP adoption [6, 7] . Thirdly, because of the integration, ERP can provide crossfunctional information for management, which facilitates the managers' decision making [6] . Fourthly, ERP systems adoption helps organization cross the barriers in and across different departments or functional business units. Therefore, management, organizational structures, and roles in the organization are more flexible and effcient in meeting business opportunities and challenges in nowadays fast changing environment [6] .
Although there are many benefits of ERP implementation, the costs are also considerable [6] . A research in 2010 showed that the average costs of ERP implementation were around 5. 48 million dollars and the average durations were 14.3 months [10]. Business process reengineering, employees training and change management take main parts of these costs [6] . In addition to the very high financial costs and long implementation periods, the risks of failure in ERP implementation are substantial. The major cause of failure in ERP projects is underestimation of the complexity of ERP implementation and consequent lack of preparation in the company. Other typical causes include uninvolved and disaffected employees who were ignored in planning and developing stages, insufficient training for the users, and data conversion and migration, as well as testing failures [6] . Furthermore and specifically related to Chinese SOEs, inherent organizational barriers have been identified as contributing factors for ERP failure, such as inefficient collaboration and communication between functional departments, short-term thinking and behavior of top managers, low user involvement, low-skilled and ill-trained users [11] . Building on this 2010 study, the research reported in this paper aimed to test the understanding of managers and users on ERP system in postimplementation stage in a typical SOE group as a potential explanation for the barriers indentified.
In order to carry out study, the ERP functions in different business process discussed above are used to formulate the following hypothesis: The study aimed at testing these hypotheses by exploring staff perceptions of use of ERP and its different components.
III. METHODOLOGY
The hypotheses listed above were tested using a Chinese SOE as a case study. The case study is an appropriate approach when the research aims to investigate a phenomenon or situation within the specific context, "especially when the boundaries between phenomenon and context are not clearly evident" [12, 13] . Obviously, the understandings of the staff about ERP systems are heavily influenced by the context of ERP usage in the organization. Similarly, their understandings also have impact on the ERP adoption success in enterprises. Therefore, since this research aims at investigating the understanding of ERP as an enterprise information system in Chinese SOEs, a case study approach was used in the research.
A typical manufacturing Chinese SOE group was selected as the case enterprises. This SOE group operates in Aluminum industry and had more than 208,000 employees in 2006. Moreover, 9 branches and 1 research institute are contained in this group, which is geographical dispersed in different provinces in China. In order to obtain responses across this large SOE group email questionnaires were used as the data collection tool for the research. The questions were drawn from a systematic literature review and designed to investigate following:
1) Whether the ERP systems have been adopted in the enterprise. 2) Whether information systems have been adopted in sales and marketing area in the enterprises; If so, whether TPS/MIS/DSS/EIS functions are contained in the sales and marketing systems. 3) Whether information systems have been adopted in purchasing area in the enterprises; If so, whether TPS/MIS/DSS/EIS functions are contained in the purchasing systems.
4)
Whether the information systems have been adopted in manufacturing and production area in the enterprises; If so, whether TPS/MIS/DSS/EIS functions are contained in the manufacturing and production systems. 5) Whether the information systems have been adopted in finance and accounting area in the enterprises; If so, whether TPS/MIS/DSS/EIS functions are contained in the finance and accounting systems. 6) Whether the information systems have been adopted in human resources area in the enterprises; If so, whether TPS/MIS/DSS/EIS functions are contained in the human resources systems. In this research, managers and systems users in the headquarters (Beijing) and in 5 branches (Shandong, Henan, Zhongzhou, Guangxi, Qinghai) of the SOE group were used as the research informants. The CIO of the company was interviewed before the questionnaires were sent in order to gain both access to information and internal support for the study. After careful consideration and on his advice the research institute was immediately taken out of the study. Like any other organization this institute does have ERP processes in place, that is, processes in this case are geared to support research rather than manufacturing. Therefore, the institute would in this case become a confounding source of information in the study. The remaining 4 branches were also not included in the research on advice of the CIO, who argued that these branches were not in the core business of the company and were instead operating in either parallel industries or taking accessory roles in the company. After this initial conversation it was agreed that questionnaires would be sent out by email with the full support from the top management to the target respondents, including 1 IT manager and 4 system users in the HQ in Beijing and 3 managers and 6 users per branch. Unfortunately, virtually no responses were received after both the first attempt to collect data and a reminder sent after the first deadline. At this stage the CIO intervene directly and demanded by email that at least 5 questionnaires per branch were returned. This resulted in an unusual, but perfect response of 30 questionnaires collected and valid for the research.
IV. FINDINGS
The initial hypotheses presented above were, for the purpose of data analysis, operationalized into the following 4 working hypotheses: The chi-square test results are summarized in Table I . From the total of 30 respondents, 24 of them consider that ERP systems are implemented in the company, while for these 24 positive responses to ERP adoption, only 2 consider TPS is used in sales, 6 in purchasing,, 5 in manufacturing, 13 in accounting, 6 in human resources. The hypothesis is therefore rejected as all the significance values are above 0.05.
Conclusion: It seems form these results that respondents do not seem to associate ERP implementation with the use of TPS functions in all of the business processes studied. This is a very surprising finding since ERP are in fact predominantly developed to support TPS in organizations. 
Hypothesis H 2 :
This hypothesis aimed at testing if respondents understand that ERP systems are used in enterprises to support MIS functions, and if these are used in the different business processes.
From the frequency analysis shown in the crosstabulation in Table II , it is clear that despite the 24 positive answers to ERP adoption, however, only 9 consider they are using it for MIS purposes in sales, 9 in purchasing, 8 in manufacturing, 8 accounting and 11 human resources areas. Looking at the results of the correlations shown in Table II and reveal significance values all above 0.05, this hypothesis was also rejected.
Conclusion: These findings are even more surprising than the previous ones.
ERP are designed to support MIS in the organization and facilitate the flow of information across the different business processes. This does not seem to be recognized (or even used) by respondents.
Hypothesis H 3 :
This hypothesis aimed at testing if respondents understand that ERP systems are used in enterprises to support DSS functions, and if these are used to support decision making in the different business processes
From the results of the frequency analysis a similar scenario to the one discussed above emerged. Despite 24 respondents agreeing with the presence of an ERP system, the numbers of the positive responses on DSS adoption are only 12 for sales, 6 for purchasing, 9 for manufacturing, 12 for accounting and 9 for human resources. Once again the chi-square test results showed in Table III show significance values above 0.05, which suggests the rejection of this hypothesis as well.
Conclusion: From all the findings presented in this paper, this is probably the most surprising. Probably one of the most important benefits of ERP implementation is the capacity for using customer, supplier and organizational data for forecasting and planning and therefore providing a better basis for decision making. By not recognizing this crucial benefit of ERP, respondent seem to be admitting that ERP in their organization is not being used at its full potential.
Hypothesis H 4 : Finally, H 4 aimed at testing if respondents understand that ERP systems are used in enterprises to support EIS functions, and if these are used to support decision making at strategic level in all of the different business processes
The findings here are, as could be expected, similar to the previously discussed ones. Despite the 24 respondents who think ERP systems are used in their branches, only a very small minority of them responded positively to their use for EIS purposes in the 5 business areas studied, namely 5 in sales, 3 in purchasing, 10 in manufacturing, 10 in accounting, 10 in human resources. Similarly, and according to the chi-square tests summary presented in Table IV , this hypothesis was also rejected, since all the significance values are above 0.05.
Conclusion: These findings seem to point out to a similar underuse of ERP in term of its capacity for data mining and identification of market, customer and suppliers patterns for the maximization of sales, production and purchasing. This is a fundamental advantage afforded by ERP systems that seems to be either not understood or used adequately.
V. DISCUSSION AND CONCLUSIONS
The findings of this study are somewhat surprising. Respondent from the SOE group in question, seem to be aware of both the concept of ERP and their implementation in their organization. However, they seem not to be able to recognize the basic component building blocks of ERP systems, namely the TPS, MIS, DSS and EIS functions.
These findings seem to indicate a trend in Chinese SOEs, whereby the implementation of ERP systems is done according to governmental and top management policy, but often is ill-understood and under-utilized by middle managers and users.
Current research in our group focuses on analyzing the reasons behind this insufficient understandings and awareness. This is important as this lack of understanding of ERP functionality and affordances may be one of the causes for the continued perceived failure of ERP systems in Chinese SOE environments. In fact, failure to seriously address and resolve this lack of awareness may lead to mechanistic replacement of one ERP system for another and in doing so just replicating conditions for failure.
